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Japanese Patent Application Laid-Open No. 3-141956 
SPECIFICATION 

1. Title of the Invention FILLER FOR BONE DEFECTIVE PART AND BONE 
POROSITY PART 

2. Scope of Claims 

A fiUer for bone defective part and bone porosity part, characterized in that it is 
obtained by making a flller containing hydroxyapatite powder body as the major 
component to be in a fluid state or a plasticization state by an aqueous solution containing 
chondroitin sulfate. 

3. Detailed Description of the Invention 
<Industrial Applicability> 

The present invention relates to a filler for bone defective part and bone porosity 
part which are capable of filling the bone defective part and bone porosity part generated 
in medical and dentistry field, promoting the formation of a new bone, and promoting the 
treatment of damaged parts. 
<Prior Art> 

Conventionally, a filler for bone defective part and bone porosity part which 
integrate hydroxyapatite having the size of crystallite in the range from 50 A to 10 and 
the bone tissue by filling the filler for bone defective part and bone porosity part is known 
(for example, Japanese Patent Application Laid-Open No. 56-54841, which has been filed 
by the same applicant). Furthermore, a filler for filling hydroxyapatite which is in the 
range from 0.1 to 3.0 mm in the shortest diameter and whose specific surface area shape 
coefficient ^ is in the range form 6.3 to 15 in the bone defective part, bone porosity part 
and bone absorbing part is also known (for example, Japanese Patent Application 
Laid-Open No. 61-20558 which has been filed by the same applicant). The 
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hydroxyapatite used in these bone defective parts and bone porosity parts which are 
known is excellent in biocompatibility, as a filler for bone defective part and bone porosity 
part which is in an indeterminate shape, hydroxyapatite in a powder state or in a particle 
state as described above is the most suitable one. 

However, as for hydroxyapatite in a powder state or in a particle state, in the case 
where the compaction is carried out, after the compaction, the shape may not be 
maintained, before it is fixed by the bone tissue being generated around the excision site 
after two or three weeks has passed, the treatment of the filled part may be delayed by the 
leakage of the filler occurring from the excision site. In this way, it is extremely 
important from the viewpoint of promoting the treatment to maintain the initial shape of 
compacted hydroxyapatite in a powder state, or in a particle shape. 

Moreover, it is known that the hydroxyapatite in a power state or in a particle 
state is used in a fluid state or in a plasticization state by usually mixing it with physiologic 
saline or the like. However, solely by mixing it with physiologic saline, it is difficult to 
perform the operation at the time of mixing it and the treatment at the time of filling it; 
furthermore, there is a disadvantage that it is difficult to securely and tightly fill it 
ubiquitously at a narrow part or in a complex shape. 
<Problem to be solved by the Invention> 

Therefore, an object of the present invention is to provide a filler for bone 
detective part and bone porosity part containing hydroxyapatite powder and particle 
bodies excellent in form retention property in the initial postoperative period. 

Another object of the present invention is to provide a filler for bone defective 
part and bone porosity part containing hydroxyapatite powder and particle bodies which 
is capable of preventing the leakage of the filler after surgery. 

Another object of the present invention is to provide a filler for bone defective 
part and bone porosity part which is capable of hydroxyapatite powder and particle 
bodies being easily treated at the operation and being tightly and ubiquitously filled even 
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at a narrow part or in the complex shape. 
<Means for Solving Problem> 

According to the present invention, a filler for bone defective part and bone 
porosity part characterized in that a filler containing hydroxyapatite powder and particle 
bodies as the major component is made in a fluid state or in a plasticization state by an 
aqueous solution containing chondroitin sulfate is provided. 

Hereinafter, the present invention will be further described in detail. 

In a filler for bone defective part and bone porosity part of the present invention, 
as for hydroxyapatite powder and particle bodies contained in it as the major component, 
that is, hydroxyapatite powder body or particle body, known hydroxyapatite powder and 
particle bodies can be used, for example, bone ash obtained by burning the bones of 
animals, and a powder and particle bodies obtained by grinding the synthesized matter 
which has been synthesized by a known wet method can be used. Moreover, if the 
diameters of the crystal particle of hydroxyapatite powder and particle bodies are in the 
range from about 50 A to about 10 pm in which it can be made in a fluid state or in a 
plasticization state, it is not particularly limited. Furthermore, other than the 
hydroxyapatite powder and particle bodies, for example, a porous body, and a sintered 
body of hydroxyapatite, the other ceramics powder and particle bodies such as P type 
calcium tertiary phosphate, calcium quaternary phosphate, alumina, silicon nitrite and the 
like can be contained if it is necessary. Moreover, in order to give the X-ray contrast 
property and the antibacterial property to the filler, an X-ray contrast agent such as such 
as barium sulfate, basic bismuth carbonate and the like and an antibacterial agent such as 
iodoform, chlor-hexidine and the like can be contained. 

In the present invention, an aqueous solution containing chondroitin sulfate for 
making a filler whose major component is the hydroxyapatite powder and particle bodies 
in a fluid state or in a plasticization state has a capability of adhering hydroxyapatite with 
one another, and it is a component that can maintain the shape of the filler in the initiate 
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period before a new bone is formed and prevent the leakage of the filler by making the 
filler in a fluid state or plasticization state, moreover, it is a component that can excellently 
adhere the filler to a bone or tooth. Chondroitin sulfate in the aqueous solution 
containing the chondroitin sulfate is contained in the range from 20 to 40% in cartilage as 
one type of mucopolysaccharide as well as hyaluronic acid or the like, besides that, since it 
is widely distributed in skin, umbilical cord and the respective kinds of connective tissues 
and the like, it has a high biocompatibility. Therefore, although the chondroitin sulfate 
can be used as it is, since chondroitin sulfate itself has a sulfuric group, carboxyl group, 
and indicates strong acidity, in the present invention, in order to easily treat it, it is used as 
chondroitin sulfate. As the relevant chondroitin sulfate, for example, water soluble salts 
such as potassium salt, calcium salt, sodium salt and the like can be preferably listed, and 
sodium chondroitin sulfate which is available in the market can be preferably and 
particularly listed. 

In the present invention, the blending ratio of chondroitin sulfate in an aqueous 
solution containing the chondroitin sulfate is in the range from 1 to 40% by weight with 
respect to an aqueous solution, and it is particularly desirable that it is particularly 
preferably in the range from 5 to 30 % by weight. In the case where the blending ratio is 
less than 1 % by weight, the adherent property with respect to a bone and tooth is lowered, 
and in the case where it exceeds 40% by weight, since the viscosity of the aqueous solution 
is increased and the operationality that makes a filler whose major components are 
hydroxyapatite powder and particle bodies in a fluid state or in a plasticization state 
becomes bad, it is not preferable. Moreover, in addition to the chondroitin sulfate, in 
order to enhance the operational property and wet property at the time when the filler is 
made in a fluid state or in a plasticization state, a surfactant such as propylene glycol, 
polyethylene glycol, polyvinyl alcohol, methyl cellulose, carboxymethyl cellulose and the 
like, and/or a lubricant such as glycerin and the like can be contained. 

In the present invention, the blending ratio between a filler whose major 
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components are hydroxyapatite powder and particle bodies and an aqueous solution 
containing chondroitin sulfate is not particularly limited if the filler can be made in a fluid 
state or in a plasticization state, but it is preferable that the aqueous solution containing 
chondroitin sulfate is in the range from 40 to 100 portions by weight with respect to 100 
portions by weight of the filler. In the case where the aqueous solution containing 
chondroitin sulfate is less than 40 portions by weight, it is difficult to operate because it is 
too hard at the time when the filler is made in a fluid state or in a plasticization state, and 
in the case where it exceeds 100 portions by weight, the amount of the liquid is increased; 
thus, it is not preferable since it is difficult to maintain the shape of the initial period of the 
mien 

In order to prepare a filler for bone defective part and bone porosity part of the 
present invention, the filler can be obtained by adding an aqueous solution containing 
chondroitin sulfate to the filler whose major components are the hydroxyapatite powder 
and particle bodies and making it in a fluid state or in a plasticization state so that the 
powder and particle bodies do not flow out and are not adhered to the parts except for the 
affected part of the living organism. Moreover, at the time when it is used, it can 
ubiquitously and tightly fill in complexly shaped places by a solely injecting method or the 
like. 

<Effect of the Invention> 

Since as for a flUer for bone defective part and bone porosity part of the present 
invention, the hydroxyapatite powder and particle bodies are the major components, and 
moreover, it becomes in a fluid state or in a plasticization state by adding an aqueous 
solution containing chondroitin sulfate, it has an excellent wet property and surfactant 
property, and it can ubiquitously and tightly fill in a narrow place or in a complexly 
shaped place. Moreover, since the chondroitin sulfate indicates an excellent adherent 
property with respect to hydroxyapatite, the form of the initial period of the filler is 
maintained, the leakage of the filler from the excision site can be prevented, and further. 
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the filler itself is capable of adhering to a bone and tooth, it can be expected that the 

treatment is promoted, 

<Examples> 

Hereinafter, the present invention will be further described with reference to 
Examples and Comparative Examples in detail; however, the present invention is not 
limited by these* 
Example 1 

60 portions by weight of the aqueous solutions containing 1, 5, 10, 20, 30, and 
40% by weight of sodium chondroitin sulfate (manufactured by Wakoh Pure Chemical 
Industries, Co., Ltd.) were added to the filler consisting of 100 portions of hydroxyapatite 
powder having the particle diameter of 149 ^m or less or 100 portions by weight of 
hydroxyapatite granule having the particle diameter of 0.3 to 0.5 mm, and a filler for bone 
defective part and bone porosity part in a fluid state was prepared. Any one of the 
obtained filler for bone defective part and bone porosity part is excellent in fluidity and 
wet property, and indicates an excellent operational property, and particularly, a filler 
using an aqueous solution containing 5, 10, 20 and 30% by weight of sodium chondroitin 
sulfate has indicated an excellent effect, respectively. 
Example 2 

60 portions by weight of the aqueous solutions containing 20% by weight of 
sodium chondroitin sulfate (manufactured by Wakoh Pure Chemical Industries, Co., Ltd.) 
were added to the filler consisting of 100 portions of hydroxyapatite powder having the 
particle diameter of 149 ^m or less or 100 portions by weight of hydroxyapatite granule 
having the particle diameter of 0.3 to 0.5 mm, and a filler for bone defective part and bone 
porosity part in a fluid state was prepared. Subsequently, after the obtained filler for 
bone defective part and bone porosity part was rather excessively filled in the bone 
defective part which has been prepared in the thigh bone of a rabbit, it was sutured. In 
the surgery, the operation that makes the filler consisting of powder or granule of 
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hydroxyapatite was easy in a fluid state, the fluidity and the wet property of the flUer were 
favorable, and every corner of the bone defective places could be completely filled. 
Moreover, the filler for bone defective part and bone porosity part maintained the shape at 
the time when it was filled. Although it was rather excessively filled, the leakage from the 
bone defective part was not admitted. 
Reference Example 1 

In order to measure the adhesion strength with respect to a bone and tooth of an 
aqueous solution containing sodium chondroitin sulfate, the aqueous solutions containing 
sodium chondroitin sulfate of containing ratio indicated in Table 1 were coated at one end 
of 5 X 5 X 20 mm prism of hydroxyapatite burned at IZOO^'C, subsequently, pasted with a 
cube having the size of 5 x 5 x 5 mm of hydroxyapatite burned at 1200^C. The obtained 
pasted matter was left as it is for one day, the load was added at the rate of 1 mm/min. 
using a universal testing machine (1125 type, manufactured by Instrone Corporation), and 
measured the shear strength with respect to hydroxyapatite. The results are indicated in 
Table 1. 
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